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^ (54) Title: PIGMENT PROTEIN 
< 

<^j- (57) Abstract: It is intended to provide a novel pigment protein originating in Cnidopus japonicus. Namely, a pigment protein 
^* originating in Cnidopus japonicus which has the following characteristics is provided: (l) having a maximum absorption wavelength 
© of 610 nm and being non-fluorescent: (2) having a molar absorption coefficient at 610 nm of 66700; and (3) the pH sensitivity of the 
^ absorption properties being stable at pH 4 to 10. 

®(57)gft: *&BJJ0IMte, 7*>^ (Cnidopus japonicus) icS^f £$9S£fe3tMGS£SHft-f 

O Z>ZtV&Z>o *%m\z&h\i^ 3WV*>ft^ (Cnidopus japonicus) fi&*(0TfBG)1$tt$ SfeSSai 
^ eiA<S«Jil«) 0 (1) 5RHRffi^afiA<6 1 Onm-efcy, ( 2 ) 6 1 0 n mlCfclta^JMft 

3t«»A<66 7 0 0t?fe^ ; (3) MKttOpHSgW<pH4-1 Ot$ST?fe^ : 
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mmm 

3*^^ (Cnidopus japonicus) A^OjWRftfeMejtXtK-tOfUfflfcBB-** 

^9 V'T • h y T (Aequorea victoria) fcfc*-** 

ElST (GFP) fi, fe*3RKi38V^-C#<i©«Ji**i-«. Sifix 9>#J*&i$m 
#1^85*5 «t (semi-rational) &&&&R3Bafcfc£-3V %T N & «<fc $ 

*t>J:<ttffl-**t*GFP*||fls:©-oi:U-C|lt6*3te«eir (YFP) ^ 

tfkftSo YFPIt (Aequorea) GFP^©^t?feft^©f 3fe 

fc^-f. »OTFPOt *3j;T**Wu ^rtb^H 60, 000~100,000r 1 cm- 1 38 J: 
TJ? 0. 6~0. 8 «9 (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

GFPmg&fDmomtLx, ^r^ytm^w (cfd e 

CFP (enhanced cyan fluorescent protein) #5£Q fbft-CV'* £>„ £fc, -Y y^r^ 
5^ (Discomasp.) d»6>»*fe^3fcge« (RF P) &¥$I£*VC*5 D s DasRed 
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r, #3B9itt> y^f^Y* (Cnidopus japonicus) K&J&lr Z>%\W*& 

* 

=¥^^^^ (Cnidopus japonicus) O c DNA7^^7 y-^felSB^^'T- 

fcfife5bLfc^ 3fefc**0§#&tt/*fc;h/fc = *f^y¥i<'7'Y* (Cnidopus 
japonicus) S^(Dfe^ge®^7cP«#ttS.^pH^gft^WUfc„«Ktt, 
^^©ftJifcS^T^Lfcfc©"?*)*,, 
fiP*>> *38WlCj:^tf, a^E-^y^^Y^ (Cnidopus japonicus) &&© 

(1) R(li^l«#6 1.0nmT?jbD, t***lftV^ ; 

(2) 6 1 0 nmfc*5tt5*^R3fefl$fe#6 6 7 0 0"Cfc5 ; 

( 3 ) P«#t£© p HI«Stt*S p H 4 ~ 1 0 *> 5 : 

( a ) £8i** i (cia«©T $ y miajij ; 

(b) ^##ifcB«oT$y«EMic*5v^i36>feftfto7'5y«©^ 

HI: 

2 8#i©75/»a*-efc575=vas^!; vytcs^$ix N 4 i#b©ts; 
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Ifl?iJ#^§- 1 fc|E«© 7 5 y S£SE?iJ fcl*3V >T, 64fS©7$/ Bfe«S"Cife S ^ 
IBJlJ#*l^l3«OT§y»E?!I^VNTx 6 4f |07 5ygiaS-C$)5f 

Dv'^M^^^tcs^^tb-cvN-sT^y^ia^jiir^-rSs finite® ; 

n > V 2* 7 ~/k7 7 ~ y £ ti/C V n £ 7 5 y RETO Sr^ff § , £ft Sr38i" 

is?ij##i fciB«©r ^ y miEWc&v^-c, 6 4#s ©7 5 y mn&x-hz*? 
Ejas^fcEttorsyBfeE^fc^r, 2 6#i©7^/Mx'i!b5'y 

^r^^yyi^^, 1 4 3f@©7$y®Mtfc5^f^^t 
yy|^^^ 1 9 9#l©75/iaS-C&5^y^o^i/yk:f^ 

#3591© $ b fc9J©«®te cfctbff , *^K^H aft* = - K1"5 D N Aim® 

#3S^©£ bKWHDWWK <fc*U£, &.T<0®tifr<DDNA&m&£inZ>o 
( a ) 1 {-IB«OT 5 y KBf^a — K1"5DNA ; 

(b) e^#*ik:ib«©t5 y»E^ic*5VN-ci^e>«ffl©r^yii©^, 
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( a ) MB^iJ#^ 2 MRMLOl&XSm ; Xtt, 

»BJ(D$b^SlJ(DillM^j:^^ E^"J#^12, 14, 16, 18, 2 OX 

@lfi> *»H©aW y^:^* 6lt (KG r ) ©Kft* 

i". 

J2lt #S^©a*^y d ?i'^**fc*©ft*»6flt (KGr) <DP«* 
^ F/WDpH«Stt^t, iiSpHl^L, «tttt!»3fe«S:^i-o 610nm 
tt#3&E© = *^y*i'^**3lW>&5&36ft (KGr) 4W©ft#£fc* 

^-Te 0*5 % 277nm<DH'C^eKl:^-^fc5* : ^b, 610nm <Dffi-C*% 
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(KG r ) #f©f»pH4~ 

i3(i, *^^©=>^f^y^yft^ft*©ffiei (KG r ) (D&mVf 
(KG r ©7 5 yM^Jt 1 (D28#gOA<lrG^ > 41#|©E&Mfc:, 145#g© 
C£St£ v 158 #B©T%I K&^Lfc^£#) ©3bfe*^ h/V&^-fo 

H4(i, *^BJ(D3^^y^^-Y^**C#,*®eW (KGr) <D^fc 

H5tt, *»^©a*f >f y -r ^ A*©6*SfiR (KGr) <D&mft 
(KGr ©T^yKE^Jt©64#SOYSrMl!:gfejKUfc^ft:)0!RJR^^^ h 

H6», *»w©3*^y^^ir^**©6*aEeft (KGr) ©'£n# 

(KGr©7^tSW© 41 #|OE*Lfc, 80 #S OFStGM Lfc^ 
^#0 ©»*^ h/v^^-To 

I7ii *^>r v*w-*9 &%<D&mw&'g: (kgi) 

(KGr 07S/»E^*<0 64#B©Y&Ffc&£Lfc£&#O HlS* 

B8H *|gP|© y ^yf t ^ AMilfil (KGr) <£>^J|$ 

(KG r (DT$y^iB?U c f I 0 64#iOY^F^MLfc^ft:)«^-<^ h 

0 ^mm^^f-^f y*?^<?Jri?&&<D&mm&%. (kgo <&&a# 

(KG r ©7 5 /^SEW©64#@©Y£Hlc:Qfc^Lfc:^#0 <0$3fe, 

110I1 ^©a^y^^t^ft^il&I (KGr) 
ft (KG r ©7 5 /RE?«J*©64#g©Y&Hfcgfca5'Lfc£&{*0 ©M*^ 
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HUB, *»W©3*^y^^V^**©fe*Sfift (KG r ) (DW.^ 
ft (KG r ©7? /mmn^(D26^Fn<DC^V^ 143#BOCSrSfcx 199# 

B©P*LK:afcfELfc*JWIO JftjB^^^ h^«r*i". 

Bl2fi, *BH©3^ y^^^^*5l5©fe5f?Seif (KG r ) 
flc (KGr<DT5/^@EOT0 26#g<DC£VlC, 143 #S (DC Z S fc, 199 # 

(i) *mmv&mm&M 

*^^0-fe^^6Sf±, y^V^^ (Cnidopus japonicus) &5fc<0 

(1) Mffi*:to6 10nmtfct)> 

(2) 6 lOnml^ftS^/^W^ 6 7 0 0T'fc5 ; 

O) i«o P HiiStt^pH4~i o-e&jre&s : 

a^y^yft^ (Cnidopus japonicus) ft, (CNIDARIA) ©fc 

AM (Anthozoa) \Z.mtZ>4 V Is** # <0 1 UXh 9\ ^i©'fy=¥yft 

o 0 ftk¥tttt 200 *tffiv\ jBt±»^©jiA/*rjffi«rPW^fe6bttmx, s#©# 

Jfe*5> *««PWT©^6ffi|-Ctt, n^y^yft^ (Cnidopus japonicus) 
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Ofe*Se5t»i«c3tS:3Sl-*V^^^bx *3SMO&*S6»tt» (1) FRET 
©7^t^^ (a*>i"¥*-**flO iUtffll^D, (2) J$JhfLfc3fc<D^ 

v^^i (3) ge«^T^ymSE^J^m^AUT^^i-SJ:5^^« 

£ tc, *%W<D&mm Silt %WW&<D P H^gfe^ p H 4 ~ 1 0 

Kl&i^TM;*^ h/i^fc°-;Mii:<D»;o^&v\ lot, #S§^<£>£*®6 
Site, /£f5HOpH^^*3VNTP#o^t?^ffi1-S^^^-ct % tkfcftXO 

smmmi fc&VZ riA^MJ ©$&Bft#iU^££;fvkV^ Witt, 

* u < it i a» 5 m. t < » i 3 ^ns&itBfei-s, 

ft®I&#t$tf>pH^gtete, pH4~l Ot^-Cfc$iiWU\ 
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tfc577^^^y^tl^^ 4 If |©7 5;MX'fe5W $ 
y^&M^-VKlffi&^tK 1 4 5#|©7^/Mtfc5^f^^t 

y vKHf&sft, tins 8#i©7^tiStfe5 M/t=y^yD^ 

<z> J: 5 fc7 S </ m^^2r^A1-5 r^a?) f^»SH5^r3feSefroB'J©^. 
*> 5 ^ p # o >C ^> V $ *vC V ^ 7 ^ / ®?E?iJ Sr#i" 5^ M 

; iB^j#-^i^iB«or $ /RBWfcfcwc, 6 4t i©7^;^st*fe 

BW#-9-lfclE«iOT5yWBW^33V^ 4 l||©7^liStfc5^ 

^^ym^c-r^^^S^^tbs 8 o # g ©7 ^; t ist-fe 5 7 x=/P7 7 - 

y V isy\zW& £ tut v n -5 T 5 / SftSB^Q £ 5 > £Sf ® 6 « ; 8E?iJ#-H- 1 
=/WT9^>^«Jft$s v t-CVNS75/B»B5«ISr^rl-5x mft&&1rZ>Z k&X*% 

z>&mm&n •, w^m^-iK^mor^jmrn^^x, 64ts©7$yt 

v^x, 2 6#g(D7$y^S-efc^^7 i ^y^^y i4 3# 

B©7 $ y MT-fc5^f^ y/5 $ t !) 1 9 9#B©7^ 

ffi&Xhhzfu V y#u^S/^fc1I££;h,WS7§/B*e^*#1"Sx 
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t><fcv\ 

?iJM^fcE^J#-§- 2 tef5$fe U^SSB?iJo^^f m-t 5 i i X K> m% ft?? 
•Y^'-fcNW-U -t*b&478Vvt, V^Vf-^t {Cnidopus japonicus) 

3tfgeK& = - K1-SDNA*iR#-rsri35S-e#5o ^©DNASraSftlSm 
(2)-*j8WODNA 

( a ) E?0*H§- 1 (C|B«(0 7 5 /BOBBI «r a ~ Ki" S D N A ; Xtt, 

(b) @S?0#-§- 1 fcfa«©7 § y MBWfcasvvt l «^jRfl©7 5 / WtoX^ 

JOSra-K-f-SDNA : 

*»©itt»^J*5^ri-<5DNA*S*tf feHSo 

(a) K9QM>2(ce«OttXen ; xw^ 

(b) B»*2Ri|B«0*»EWlci3V^1^6>*fl©«at©^ «RV 

: 
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*i^*r*-^3DNA0ft(Mlfc VX\ts E?'J##1 2, 14, 16, 18, 2 
5U #*«)^7>r-v-SrfflVNfc#y^7-^3i«RlS (PCR) iCfcoTSS^ 

i ctJI^ffi DN A£r#l^-f 5 iim5.i©±5 ft 

Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, Current Protocols in 

Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) fcfEifc 

(3) 3fc%gB<p*a*»*.^»-- 
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X • -7 ;1/ f x ^ y ^ • T 5 7 — ^mtik^F (Bacillusstearothermophilus 
maltogenic amylase geneh /^A'* • y *r ?V % a T 5 7 —"^Jt^^ 
(Bacillus licheniformis alpha-amylase geneh /^/V* • T ^ p JJ T^ 1 ^ 
♦ BAN T $ 7— if jStlST- (Bacillus amyloliquefaciens BAN amylase gene), 
• f-7*^y * • T y 7* p r 7 -if it ^(Bacillus Subtilis 
alkaline protease gene) h L < fS/^A'* • 7° 5 /V* ' ^P IfiUS-?- 
(Bacillus pumilus xylosldase geneJO^P^-^, tfc^T^* 7A^© 
P R ^t<(tP L 7°n^-^, lac, trp;£lXH:tac 

T-l (^a^M^^it^f) ^o*-^, tfcli7f/^/^2±tJ!li 

KD P ! 0:7 » n ^.w-^ % T . # y 7}n/v^^7 • #y ^ 

K n * ^ * -? n - * , /< * a 9 p * >f /v* IP ^WmB* 1 7° 

©yn*-^, 7/V3-/Vrt Kp^- ifiHs^/p^- TP I I^p^e- 
ADH2-4c7°P ; e-^^ifd5^f b*b5„ 

t p i A^P*— *ft£#fc3 0 

o i 5 * M ft * - ^ &*vc t> £ v\ #3§bj 

;W75Elb f&cA t> O) ,<E^3t is-fMW (0! fctf'S V40x y^yf) 
JJitiqWR^^^f-E^CW^.tfTfy IMA* VA RNA Sra-K-TSt 
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^-tltii, m*.ft, ^tKnltl/^^-^ (DHFR) *fctt$/>>ify 
(4) 

m%MBlfe<DM b LT{*> H E K 2 9 3 H e L a COS tfflfo* B 

U MlS^A^ttytDNAiB^J^Ii^^^S^^^X-fel?^ ^ 
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SrMj^lf £>*K Fllx.^ 1fy;&P • -feWtfv'^(Saccharomyces 

cerevislae)^fc(if-^^ nv-f-fc;* • ^/W^i> ( S accharomyces kluyveri)^ 

(#]x.^ Baculovirus Expression Vectors, A Laboratory Manual ; RTF 
ftVy K'7°P b 3 — /l/X «^ ✓'•■=E-l^^r a 7 — % Bio/Technology, 
6, 47 (1988) ^£15*0 „ 

57!>f^777 • 7J 1)7^=-^ • 1^7- 'JH^Kp^ • »7^ /V* 
(Autographa calif ornica nuclear polyhedrosis virus) #r£r#l l N 3 ^1 1 # So 
UTfi, Spodoptera frugiperda (D9$M$®.Xh% S f 9, S f 2 
1 O^cxD «7^;k^ • ^^^7°l/y>3 y ' — *\ 7 ■ 7#7Mi-' 

-r^^T/K ^5a—s^f«7!I-^^'7i'K'*^s-(!l. H. Freeman 
and Company) , ~ a. — 3 - * (New York) , (1992) ] , Trichoplusia ni <D$mM& 
XtbZH i F i v e W > \* V n i?* y|fc»)«f£fflV N S r. £: W% So 
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tttfc x. <7 4 >i>x £ BUM* 5 * B Jtfc^fc A'* * * - £ 

Wimmmm^-mm-t^o Jtmfc&tfwmmmfrb, ^mom&wtrmm 

U5?^SrffiV^fcBlW ovh^77^ — $U S-Sepharose FF(7 
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#*m<Dftm / f%Zft$r1rz>^m<D--DtLX, fret (^*B|3i^/v=¥ 

7«iei (cfp) xm^vt^n-M^t. m-^«eKtuT£D 
fr&MM&s (yfp) xmm\stc%-(DftTkz&frisi£?>zkt£v, n 
•fe^^fiK (yfp) ^7^t^^fa«^, i/7yf3fcie» 

(CFP) £K^~#^LT{1M8£-^ SWtFRET («*H^/V 

m%<D&mi)K 2 mm<D^(omwm^x<>x^m^tck^(o^v-r-^(D 

*3SWOfe*SeSf^ 4$^ FRET (M#Hl^^-^) fc*5*T5 
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>K ±|B2W©*l«*«III©ffiS^«r»«f«-i#-t?trs. fc*3, #»BH 
(6) 1&m<D*y V 

(1) ^RNAOttffi 

i#,Sr^t'5= i; tf'l , >' :J i : ^^^ (Cnidopus japonicus) ^rfflV^fc ^ii&bfc 
r^r^f y* s S?t* £¥L#T?#t s Mft 1^7^ fc" TRIzol" (GIBCO BRL) 
^7.5ml*nx.-C* ; ev ? ^'l'Xb, 1500 X gt 10 ^f^k Lfc 0 ift^oo* 
/VA1.5ml» 15#M«#Lfc«* 3#fffl#fitfc 0 7500 X g X' 15 #K3g 
fcUfc. ±*t^y7 9 n/V-/V'3.75ml 15^M»#Ufc«, 10 #M 

noooxgxio^Wii^ufco ±i»*»t 70%**/-*'*e»iiii*. 

17000X g T* 10 #Wiig'fc Ufc 0 ±m*&Xtt.m* DEPC * 200ul Lfc 0 
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DEPC fcX'feM Ltc& RNA & HXUfcfcfcfl! l/"C, 0. D. 260 t 0. D. 280 ©fc&SDfe b 
T RNA M«r Ao fc 0 iStfi<D|@{*;a> 6> 1. 2mg RNA «r#fc. 

(2) First strand cDNA <£>'a$ l 

^ RNA 4 m g^fll, First strand cDNA (D & & 3f jy h " Ready To 
Go" (Amersham Pharmacia) £ 9 cDNA(33ju 1) fc^fifcLfco 

( 3 ) Degenerated PCR 

£j£ Lfc First strand cDNA(33 /x 1 ) O 5 *> 3 » 1 ^rilt UT PCR Sr^To fc 0 
5' - GGIGSICCIHTISCITT-3' (primerl) (E5H##3) 

o 

5' -MCTGGMGMTTCGCG^CGCAGMTTTTTTTTTTTTTTTTTT-S' (primer2) 
4) 

I tt4 J V>\ S ft C Xtt G, H A Xtt T Xtt c 4r3M% 
PCR£J»1J& 

T^'T'l^— h (first strand cDNA) 3 m 1 



X10 taq /<y7 7— 5 J" 1 

2. 5mM dNTPs 4/i 1 

lOOuM primer3 ljul 
lOOuM primer4 

* V Q 35jul 

taq polymerase (5U/ /i 1) 1 M 1 
PCR&jS&ft 
94*C 1#(PAD) 



94*C 30£J> (denaturation) 
72*0 1# (7°7-r-7-#*) 
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±&zx?-y7*zo ^if^M.* iim ^/vrt^ o. 3°c 

72^ 7# 

-us© pcr kjs-c# bftfci|i|igj» 1 n 1 £x y:/ w- h t UT, ^ 5 -SP 
O^ft-ePCRSrtTofco T^fp-^^«M»-e> 800bp (MOWS*) £ 
§J9ttiU ffi^Ufdo rtf>800bpO»r7tte3' -UTR^#£ft£-£A/WfCo 

(4) v-~i/yRxfm.mmw&:fe 

MLfcDNA ^f>i-^pT7-bluevector(Novagen)^7^^— v-3 ^Ufc„ 
(TGI) ft h7^7*- t*~ >ayLX7fr—*7'( h± V? *>a V<HrV\ 
£lV^n=-0;*:jra<};9:77*5 KDNA£«§gLT, # A^tbfc DNA^fJt^ 
SiE?iJ£ DNA fcj; Ofc^bfco #b4%fc^SiB?iJ^ftll(Dm^e 

aUSWJ&SIE^J b Jttfc l/C-t© DNA &SI3W3bte^£l t> <DT?&5 

^j»ftfc 0 %ftm&mfc?o-nx*&z> kmrn^tchmmisX, 5' -race&*5 

<fc 3 ' -race «fc fc J: S £A (D^P-^^&fTofc, 

(5) 5' -RACES: 

Degenerated PCR T^ibtufc: DNA mft<D 5' lS)£>&gE?'J&$:£-f5fc&K: 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2.0 (GIBC0BRL) 
SrfflV^T, 5' -RACE fro fc 0 ilttt (1) -epSW-;:£RNA£3M g#i 

iHfeO WO DC-tailed cDNA <D-[U S £>if ipIMte 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3 ' (primer3) (|B?IJ#-^5) 
5' -AGACGAGGCAATTTCCATCAAG -3' (primer4) (IB?IJ#-^6) 

5' -GGCCACGCGTCGACTAGTAC-3 ' (primer5) (SE^'J^ 7 ) 
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5' - GGCTACGCTTCCATATTGGCAGTT -3' (primer6) 

T# p~*^«^&»^^I$tWt 350bp <D/<y K£§J 9 ffib.fflMUfCo 
ijfM Lfc DNA BfJt £ pT7-blue vector (Novagen) tf— -> a ^ Lfc TcJii^tt 

(tgi) tc: f7^7t- *>a yut^;v- h-fei/^^a ^£frv\ e 

VN3Dc=i-^^TOJ:!9 plasmid DNA LT, W A$*vfc DNA $T jt^SMB 

?IJ& DNA ^^f— Id £ 19 &£Lfc 0 ^£iB^JHSB«©SE»-^2 ^ 

HM2 : *MT*<D^63§3i 

•v— &{f®!U (2) T'fSfibfc First strand cDNA &$%WLb U"C PCR ^r^rofco 

5' - CGGGATCCGACCATGGCTTCCAAAATCAGC-3' (primer7) (lB^J#-§-9) 

5' -CCGGAATTCTTAATTGTGACCAAGTTTAGATGGGCA-3 ' (primer8) (ia?lJ#-5§- 1 0 ) 



=f\y-f\y^-Y (first strand cDNA) 3m 1 

X10 pyrobest /^77" 
2.5mMdNTPs 4*zl 
100 /z M primer7 1 M 1 

100 ix M primer8 1 M 1 

$ U Q 35 M 1 
pyrobest polymerase (5U/ fx 1) 1^1 
PCR 

94°C l^-(PAD) 
94"C 30 # (£tt) 



55°C 30$> (7 P 7'1'•^-(0y i ^^ , - ©7=- U ^) 
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72<C l£ (^7>T^*-#S) 

±|B 3 *T v 30 1M ^ /Vfif o fc 0 

72V 7# (ftt©#«) 

LT pRSET vector (Invitrogen^.feMn x EcoR I pPfelCi^^ - ^ u ~-z=.yjf LT„ 
(JM109-DE3) T-Hfi£-£fCo ^®e«N*^lCHis-tag^#< <fc 5 ^ 
= y * h 7 ^ h Vtc<DX*&$im 6 tt Ni-Agarose gel (QIAGEN) X'ffiM Lfc 0 

(1) %wm&<offlt 

20MMO&*g6,50mMHEPESpH7.5^£^T!El|X*^ h/V^r»Ufc 0 
(SI, 01). 

&mm&$t; (kg r ) tf«£ 

AMES* fffttt* ^/vRjteffift tHUftt 

610nm - 66700 (610nm) - 2 3 2 

(2) pHiStt©ffl£ 
# PH 19 , 
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P H4, 5 : B»/<y7 7- 
pH6 : MES/^y7T — 

pH7, 8 : HEPES s< y 7 T — 
pH9, 10 : ^U'>y/<?77- 
# pH T-t°-^ ©fllttlS £ A/^M L&^ofco 

HJSf!l4 : KGrOS:! 

KGr<D28#g<DA&GlC 41 #S tf> E & M 145#B <& C £ S-fc, 158# 
g©T £ I fciJfe3E1-5£ fcWot, 444nmHl!RlROtr—^ 534nm fcf— 

^&^o3t&©1&ft&;&oJ; pfcftofc (0 3). 

KG r ©»&BJBjfc7 5 / ^ (Q Y G) T-fc 6 64 # B © Y & L £ fcf* M K«&"f 
§ntl-J:orP«t: 0 -^^418nm kftD, 610nm OlK £ 9 fcffi 

Sftfl«k-^«t5 (Bl, 2). 64#B<0Y£Lfc«!fcUfcg6fr 
©T5/KBB?U«riB?iJ##l 1 fc^U SHHBaifcHflWM-l 2t^-f 0 64 #B 

© y * m \zfm vtcm&nor k j mun^mw^ 1 3 u m.mmn^m 

41#g©E£UC, 80#B©F£G^«m«*££oT!&i|XfcWte528™ 
ifcO. #5fe© 610nm ©Mtw i 0 fcfiftlMfcfttttf-^aMWH"* 
3) Q £©g6Sf©7 5/IfeE^&Efll##l 5 t^U ^IB^J^IEWS^ 1 6 

H-fea^T $/K(QYG)-Cfc564#B©Y£F icS^-f 5 ^ t K&oX 
Wt°-^ 412nm t ft 9 > 610nm ©RlRfcT-* <t U *>$S&*{l!U^lIXfc 0 

U * <b 504nm £ i «M;&3§1-3 £ 0 (04,5). 

r©I6f©7 5 /KE5iJSrE^I##l 7tc^U *&gE?iJ lrlB^J#^ 1 81^ 
-To 
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&&mB$LT^;m. (QYG) -Cfc5 64#S©YSrH»::Sft-rS-^fcJ;o-C 
RlRbT— ^t4 418nm ifttK 610nm ©KIR t 0 -^ £ 9 fcMjfcgW^I&fc 0 

fl^ffU £ bfcl 520nm £ £-r5^fc£3H*5 * 5 (B 6 % 7 ) 0 

^oieior ^ / ^ib?ij£@e?ij#-5§- 1 9 ^ u ££mM%m?m-%r 2 0 ^ 

26#i<DC&V^ 143#B©C*SR1, 199 #1 © P Sr L fcflHfc1"5*fc* 

0 "CffilR tW tt 585nm fc 4 0 > 610nm ©RJfc fcT— * <fc 9 tfiftftWcft 

ft^6S£KGrRb Ufc (0 8, 9) 0 £ ©iei©7 ^ / KE?lJSriB?U#* 2 

1 L s ^£IB^J^iB?iJ#-^ 2 2 K^-f o 

>£&93lc:J:!K a^e^y^r^-V^ (Cnidopus japonicus) 
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1. a^^vf ytpy^t (Cnidopus japonicus) &5fc<DTlB<P#44& : f 1~ 

( 1 ) Wfm*&&& 6 1 0 n m-t'fc t) , M£3§ UftVN ; 

(2) 6 1 0nml^lt5WlBP6 6 7 0 ; 

( 3 ) ^ytm^O p H«Stt«S P H 4 ~ 1 0 X'$;l£X'hZ> : 

(b) wmm^i k.w&<ot% /m&mz&^x 1 ^f>ti©7 
n-. 

3 . @B?IJ#-J§- 1 KHB«<D7 ^ / MEWfc*S WC» 2 8 # g <DT 5. J taSt 

. yiufi§n, * lt i 5 8 #i or $ ; Rant fcs f y o>f 

4. EI»J#-§-lH:|B«OT^/ifeBa?3Rifev^ % 6 4#| ^ / St^St? 
6 ^ p *s is ft * <3-Jr~ i/\z.W& & ftx v n 5 r 5: / &R9!) trtrtz , 6 Wo 

7. R^J#*lKlB*^7S/»R7!lfc:*5V>T* 6 4#Bor$y»a§£t? 
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1 0. W*3®l*»?>9 0f?r^K:lB«t©Seft«r = -Ki-5DNA. 

11. fitT^tb^ODNAo 

( a ) K?lJ#-5§- 1 miBftOT 5 7 HIB^ll Sr = - K1" 5 D N A ; Xti, 

(b) sMm-%i \zmWz<D7 5i;nmw£.&^x ifrbmmvr^ynnx^ 

?(l&r = — Ki~<5 D N A : 

12. wTco{Rr^om*ia^i^-r5DNA 0 
( a ) gs?ij## 2 \zmm<D&mmm ■, xra, 

13. E?!l#f 12, 14, 16, 18, 2 0Xf42 2 ©flHl^fcUffllfcO* 
»?IJ£*«DNA 0 

14. hmssi ofrhi 3offrtu*M!iiE*oDNASr^ri-sia*-Jft^^^ 

* o 

1 5 . Ht&£ 10«>613 ©fa;fti&»fc:?B«£> D N AXft»*« 1 4 fc?Btt<D 
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1 7. m#mifrb9o®tit>^um<D&mm&m*T?±7?-m$iKh 

fUr^tClBiJODNA, 111**1 4 fcfBtt<&»*&*.'<* * ~, »*9U 5 tCfB 
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H7 
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1.2 r 
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SEQUENCE LISTING 
<110> RIKEN 
<120> Chromo protein 
<130> A31347A 
<160> 22 

<210> 1 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 1 

Met Ala Ser Lys lie Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn lie Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Tyr 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 
115 120 • 125 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 2 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 2 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga' act caa atg gag aac ata aaa gtc acc aaa gga 

2/26 
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Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa tat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Tyr 

50 55 60 

gga age gta gee ata ace aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt ace tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 HO 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gee gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 

3/26 



A /003104460 [http:/Avww.qetthepatentxom/Logi n.do g/$mfink99/Fet c h/Defaull.dog/WOQ3 1044 60x pc? g etData=1 pnum 



WO 03/104460 PCT/JP03/07336 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gee agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 3 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

ggigsiccih tiscitt 17 

<210> 4 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 4 

aactggaaga attcgcggcc gcagaatttt tttttttttt tttt 44 

<210> 5 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 6 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

agacgaggca atttccatca ag 22 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 7 

ggccacgcgt cgactagtac 20 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

ggctacgctt ccatattggc agtt 24 

<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

cgggatccga ccatggcttc caaaatcagc 30 

<210> 10 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 10 

ccggaattct taattgtgac caagtttaga tgggca 36 

<210> 11 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 11 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu • 

15 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Leu 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 HO 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 144 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
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145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 12 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 12 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc ace aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa ctt 192 
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Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Leu 

50 55 60 

gga age gta gec ata acc aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 HO 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 144 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
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His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gee agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 13 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 13 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 
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100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 14 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 14 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
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Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa atg 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

gga age gta gec ata acc aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
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Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu lie Val Lys Val Ser Glu Asn Gly 

195 200 , 205 

aca eta ttt gaa cag cac gaa agt tea gtg gec agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 15 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 15 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Leu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 
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50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly lie Pro Asp Tyr Gly 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 16 
<211> 699 
<212> DNA 
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<213> Cnidopus japonicus 
<400> 16 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg ctg 48 
Met Ala Ser Lys lie Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg ctt aac ata aaa gtc ace aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Leu Asn He Lys Val Thr Lys Gly 

35 • 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa tat 192 
Gly Pro Leu Pro Phe Ser Phe Asp lie Leu Thr Pro Asn Cys Gin Met 

50 55 60 

gga age gta gee ata ace aag tat aca tea ggg att cca gac tac ggt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Gly 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gee agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 17 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 17 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 
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5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly ' 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Phe 

50 55 60 

Gly Ser Val Ala lie Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 HO 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glii Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 
210 215 220 
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Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 18 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 18 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

5 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa ttt 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Phe 

50 55 60 

gga age gta gee ata acc aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
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Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 
100 105 110 

i 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn lie Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gec agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 
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<210> 19 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 19 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin His 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn lie Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 
165 170 175 
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Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 20 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 20 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa cat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin His 

50 55 60 

gga age gta gec ata acc aag tat aca tea ggg att cca gac tac ttt 240 
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Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gee gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gee agg tac tgt caa aca 672 
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Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 ■ 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 21 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 21 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

Gly Thr Val Asn Asn His His Phe Met Val Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 
115 120 125 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Tip Glu Pro Ser Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Leu Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 



<210> 22 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 22 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

ggc aca gtc aac aat cat cac ttc atg gtc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Val Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
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Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa tat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

gga age gta gee ata ace aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga ace aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc agt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gee gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 

25/26 



WO031Q4460 fhttp://www.qetthepatent.com 58 of 60 



WO 03/104460 PCT/JP03/07336 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt,ctt gaa ata gtg aag gtt tea gag aac ggc 624 

His Phe Ser Asp His Arg Leu Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gee agg tac tgt caa aca 672 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 
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